Assessment of midgut enteroendocrine peptide complement in the honey bee, Apis mellifera.
Peptides modulate physiological/behavioral control systems in all animals. In arthropods, midgut epithelial endocrine cells are one of the largest sources of these signaling agents. At present, little is known about the identity of the peptides that form arthropod midgut enteroendocrine peptidomes. While many techniques can be used for peptide structural identification, in silico transcriptome mining is one that has been used extensively for arthropod neuropeptidome prediction; this strategy has yet to be used for large-scale arthropod enteroendocrine peptide discovery. Here, a tissue-specific transcriptome was used to assess putative enteroendocrine peptide complement in the honey bee, Apis mellifera, midgut. Searches for transcripts encoding members of 42 peptide families were conducted, with evidence of expression for 15 groups found in the assembly: adipokinetic hormone, allatostatin A, allatostatin C, bursicon, CCHamide, CNMamide, diuretic hormone 31, diuretic hormone 44, insulin-like peptide, myosuppressin, neuropeptide F, pigment dispersing hormone, pyrokinin, short neuropeptide F, and tachykinin-related peptide. The proteins deduced from the midgut transcripts are identical in sequence, or nearly so, to those of Apis pre/preprohormones deposited previously into NCBI, providing increased confidence in the accuracy of the reported data. Seventy-five peptides were predicted from the deduced precursor proteins, 26 being members of known peptide families. Comparisons to previously published mass spectrometric data support the existence of many of the predicted Apis peptides. This study is the first prediction of an arthropod midgut peptidome using transcriptomics, and provides a powerful new resource for investigating enteroendocrine peptide signaling within/from the Apis midgut, a species of significant ecological/economic importance.